A new locality of Orobanche bohemica »elak., one of the rarest representatives of the family Orobanchaceae in Central and South-Western Europe, is reported from Poland. This is the first confirmed record of the species in Poland. It is the easternmost site known for the species, so it extends its distribution range. The species was recorded in Zawiercie-BzÛw in the CzÍstochowa Upland (Wyøyna CzÍstochowska) in July 2010. Its host, abundance, and habitat preferences at the new locality are described, and a supplemented map of its distribution in Europe and Poland is given. Its taxonomic position as well as some diagnostic features that distinguish O. bohemica from O. purpurea are also discussed.
Introduction
Orobanche bohemica »elak., Bohemian broomrape, has been reported so far from a few dozen localities in Central and South-Western Europe, i.e. Germany, Poland, the Czech Republic, Austria, Switzerland, France, Italy, and Spain (Pusch 2006; Pusch & G¸nther 2009 ). The full extent of its distribution is not known, as the taxon is not distinguished from O. purpurea s.l. by some authors.
Orobanche bohemica was described from the Czech Republic ñ Velik· hora near Karlötejn (locus classicus) (»elakovsk˝ 1879). It was considered to be endemic to Central Europe (Holub & Z·zvorka 1999; Pusch 2006) . However, the species has recently been reported from South-Western Europe (CarlÛn et al. 2008; Pusch & G¸nther 2009 ).
The occurrence of Orobanche bohemica in the area of Poland was first mentioned by Rˆmer (1907) , who reports: ìÖdie beste Entdeckung aber im Jahre 1904 gemacht: Orobanche bohemica »el. Sie steht zwischen Artemisia vulgaris L. auf dem Schlossberge, einer alten Burgruine in einem Bauerngarten des Dorfes GrossZarnow.î [ìÖbut he made his best discovery in 1904: Orobanche bohemica »el. It stands among Artemisia vulgaris L. on a castle hill in the ruins of a mansion in a cottage garden in Gross-Zarnow villageî; the current name of the village is Czarnowo]. The species (as Orobanche bohemica or O. purpurea var. bohemica) was later reported after Rˆmer also by M¸ller (1911) , Hayek (1914) and Beck (1930) . As the herbarium material is unavailable, it cannot be verified whether the species actually occurred in Czarnowo. Rˆmer reports Artemisia vulgaris as its host, while O. †bohemica is recorded on A. campestris.
The aim of this paper is to describe a new locality of Orobanche bohemica in Poland. The taxonomy, biology, ecology, and distribution of the species are also briefly discussed below.
Materials and methods
Field research was carried out in July 2010. Localities of this species are situated in the CzÍstochowa Upland (Wyøyna CzÍstochowska), belonging to the KrakÛw-CzÍstochowa Upland (Wyøyna KrakowskoCzÍstochowska), and in the valley of the lower Oder (Kondracki 2001). Its distribution was mapped using the ATPOL grid based on cartogram units 10 †km †◊ 10 km (Zajπc 1978) . Orobanche bohemica was first described as a separate species by »elakovsk˝ (1879). It was later classified at different taxonomic ranks, e.g. as a variety by Hayek (1914) , Beck (1930) , Haeupler & Muer (2000) , a subspecies by Z·zvorka (2000) , Carlon et al. (2008) , and a species by Holub (1979) , Holub & Z·zvorka (1999) , Pusch (2006) , Pusch & G¸nther (2009 Fig. 1a , 1b.
Biology, habitat, and plant communities
Orobanche bohemica is probably monophagous, as it parasitizes only Artemisia campestris (Holub & Z·zvorka 1999; Pusch 2006 (Pusch 2006) .
Orobanche bohemica flowers in June in Central Europe. It does not develop annually (Holub & Z·zvorka 1999; Pusch 2006) . The species prefers xerothermic habitats, on sun-exposed, rocky or shrub-covered slopes on carbonate rocks or basalts, on sandy or stony soils, in communities of the orders Festucetalia valesiacae and Helianthemo cani-Festucion pallentis (Holub & Z·zvorka 1999; Z·zvorka 2000; Pusch 2006 ). However, O. †arenaria and O. †coerulescens also occupy similar habitats (Z·zvorka 1989) . Phytosociological relevÈs given in a study by Pusch (2006) (Pusch 2006) . The highest localities are in northern Eyrs in southern Tyrol (Italy), ca. 1500 m a.s.l. (Pusch & G¸nther 2009 ).
Results and discussion
During a revision of the species belonging to the genus Orobanche, in the herbarium KRAM in KrakÛw in 2009, I †found a specimen correctly labelled as O. purpurea var. bohemica, collected together with the host Artemisia campestris (leg. det. K. Piech, Ñon a field margin near Jurrasic rocks E of Zawiercie, near the village of BzÛwî, 19.07.1924, KRAM, 095385) . I was successful in finding the locality in the field in the growing season of 2010 (Fig. 1a) . The local population has persisted since at least 1924. It is situated in the CzÍstochowa Upland in southern Poland (Fig. 2) . The site is located N of a surfaced road from BzÛw (now a district of Zawiercie) to Karlin, at the base of a calcareous monadnock known as Ska≥a RzÍdowa, on S and SSE-facing slopes, ca. 420 m a.s.l., in ATPOL square: (Table 2 ). The soils are calcareous rendzinas with a sand fraction. The species occurs together with O. arenaria at the locality. O. lutea grows abundantly on a more mesophilic habitat nearby. Another locality of the species has also been recorded in north-western Poland near RaduÒ (near Chojna), slopes of river Oder on a hill (65 m a.s.l), in the plant association Stipetum capillatae on fallow ca. 15 shoots on Artemisia campestris (S. R‰tzel, oral comm. and photo, 2010) (Figs. 2-3) .
Molecular-phylogenetic analyses based on nuclear ITS sequences have revealed differences in DNA sequence between Orobanche purpurea s.str. and O. bohemica (CarlÛn et al. 2005; Schneeweiss et al. 2004) . Thus the occurrence of many subspecies, also those newly described within O. purpurea s.l. (e.g. CarlÛn et al. 2005 CarlÛn et al. , 2008 , requires further examinations. The number of samples used in such tests should be increased and they should be geographically diversified.
Orobanche purpurea parasitizing Artemisia vulgaris should be examined in greater depth. It is recorded infrequently in the Czech Republic and Slovakia, mostly in ruderal sites. O. †purpurea plants are more sturdy and have a longer inflorescence with many flowers. This may be caused by its parasitism on a considerably larger species of Artemisia and thus greater access to nutritive substances. As noticed by Z·zvorka (1997, 2000) , this morphotype is similar to O. †bohemica and O. arenaria, and should be studied further. Mπdalski (1973) did a drawing based on the specimen collected on A. †vulgaris near Pianowice, Sambor administrative region (Ukraine). His drawing also presents a very tall plant with a long inflorescence having many flowers. A. vulgaris is reported as a host of O. purpurea s.l. from other countries, e.g. Germany (Pusch & G¸nther 2009 ), Austria (Beck 1892 Janchen 1956 Janchen -1966 , Estonia (Eilart et al. 1973), and Greece (Hal·csy 1902 Pusch & G¸nther 2009, modified and supplemented) host selection by these 2 taxa (Z·zvorka 1989) . Their laboratory culture (Pusch 2006) and observations from Poland also confirm this.
Only some 40 localities of O. †bohemica have been reported worldwide so far (Fig. 3) . The populations are very small and less than half of them still exist. Some localities have not been confirmed. Many local populations have disappeared when pasturing was abandoned or due to secondary succession (especially by invasive grasses, e.g. Arrhenatherum elatius or Bromus erectus, and shrubs), afforestation, eutrophication, or the influence of weed-killers from adjacent fields (Holub & Z·zvorka 1999; Pusch 2006) . Confirmed localities are known to date only from Germany (6), the Czech Republic (2), Austria (2), Switzerland (1), northern Italy (5), Spain (2) (Pusch 2006; Pusch & G¸nther 2009) 
and Poland (2).
Orobanche bohemica is one of the rarest species in Europe. It is classified as critically endangered in Poland (Piwowarczyk 2012), the Czech Republic (Holub & Z·zvorka 1999; Proch·zka 2001) and Italy (Wilhalm & Hilpold 2006) , and as a strongly endangered species in Central Europe (Schnittler & G¸nther 1999; Welk 2002) . A total of 200 specimens of O. †bohemica are estimated to occur in Germany during an average growing season and fewer than 500-1000 specimens worldwide, which is closely correlated with the seed pool produced subsequently (Pusch 2006) .
Considerable archaeological material was discovered near the rock Ska≥a RzÍdowa, especially NE of it, during preliminary studies. Other archaeological findings are also available for the area. The site was occupied by either Funnelbeaker culture settlements in the Neolith or Corded Ware culture settlements in the early Bronze Age, later inhabited by a population of the Lusatian culture as a permanent settlement in the Hallstatt period. There are also some traces of a medieval settlement dating back to the 13 th -14 th centuries (Muzolf 1994) . The vicinity of Ska≥a RzÍdowa is an interesting cultural and botanical site. The local flora, including Orobanche bohemica, O. arenaria, and O. lutea, may reflect conditions resulting from former use coupled with the current influence of the surrounding area.
The close proximity of arable fields and susceptibility to chemical agents are a threat to Orobanche bohemica at the newly discovered locality. The progressing colonization by other herbs and shrubs may threaten the existence of the species in future. The vicinity of Ska≥a RzÍdowa is also a very popular tourist area (a climbing spot), located close to a road, which poses additional threat. The locality should be closely monitored and protected as an ecological site.
